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•4, ’'In his late 20 l !s he had the opportunity to enter the Russian Academy of Sciences. As 
one ol its superior students, he was sent abroad to finish bis education.- Abroad, 
Lomonosov's fields of study were chemistry, metallurgy, mining, and mathematics „ 

1745 he returned to Russia and was made professor at the Academy, There were no Soviet 
scientists and foreigners were invited to establish schools cf higher learning and 
research. Those who went to Russia included such men as Bernoulli and Euler. 

5- "On being named professor, Lomonosov became the first Soviet scientist to join the 

Academy „ Thus, he is considered the father of Soviet science. Lomonosov did much to 
establish scientific investigating in his land. In his investigations, he delved into 
the fields of physics, chemistry, astronomy, geology and geography and at the meeting 
of the Academy in 1754- Lomonosov presented details of a device for lifting thermometers 
and other instruments into the air. He submitted a drawing of the anoaratus for the 
25X1 consideration of the members, | | j n 

July of jthat year, the following appeared in the proceedings: j 

‘The honorable Advisor Lomonosov demonstrated his invention called AERODYNAMIC 
to be used for the purpose of depressing the air by means of wings rotated 
horizontally in the opposite directions by the agency of a spring of the type 
used clocks in order to lift the machine into the upper layers of the air . 1 

6 . ’’The apparatus was suspended from a string and when the spring was wound, the device rose 
in the vtr„ It is on this event that present-day Russia claims priority in the field 
of helicopters. The following is a news dispatch released in 194-9: 


Rad i o 


7 . 


3.. 


.-jpters; today joined the Russian list of claimed "firsts V „ The Moscow 
carried a broadcast on a new book on aviation which says the world’s 
helicopter was constructed in the middle of the lQth Century by a Russian. 


25X1 other 


"In tJ. the Frenchmen Launoy and Bienvenue presented to the Academy of Sciences in 
Paris their helicopter model, Bird feathers stuck in a cork were used for rotors. This 
device has been considered the first successful helicopter model: 

"For over? a century, the work of Lomonosov was the only rotorcraft activity to come out 
of Russi.t y until i '069 when the inventor. A N Ladygin , presented his idea for a heli- 
copter project to the Centre! Engineering agency. He called his apparatus •Electroflier' 
The f us^lag--:. resembled a long cylinder with a cone at one end and a hemisphere at the 


] The hemisphere carried a propeller which was movable laterally for 


propulsion and control, iho machine was supported by a lifting rotor. To power the 
craft:, he: proposed an elementary electric motor delivering 300 hp driving the screws by 
means of a geared transmission. The Electroflier weighed 500 poods fg/zoo Jbsj t Energy 
for the motors was to come from storage batteries, which he failed to uc^ribe, 

9. "After consideration of Ladygin’s project, one of the members of the Agency commented: 

•Attests to control an aerostat by means of propellers, sails, and wings, in 
the manner of windmills have been made repeatedly and have led to no useful 
result's for this purpose . • He concluded that the proposal was ’entirely 
inapplicable in practice.’ 

10. "In 1870 , Ladygin left Russia to further his objective. He worked on his proposal for 
many years . A few months after the start of World War I in 1914, he petititoned the 
Soviet government for a five thousand ruble subsidy to enable him to produce a machine. 
By this time, his original proposal had been transformed into an ornithopter capable 

of carrying one person. The proposal included four paddle wheels. Each paddle wheel 
was driven by a separate motor. The motors were energized by means of generators driven 
by a 20 hp engine. The craft had no rudders or elevators; Control was obtained by 
variation] in the power distribution to the paddles. A stabilizing feature consisted 
of a mercury circuit which automatically varied the current to the motors if the craft 
was disturbed by a gust of wind. 

11. "Ladygin found a supporter in Professor N L Kirplchev , He concluded: 1 . . , there is 
no logical basis for assurance that his apparatus will not be capable of flying.' 

However on 12 Nov 14* an Army Technical Board, ever hopeful for a new weapon and not 
anxious to stick their necks out, reached the following conclusions: 
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IT successfully realized, a 
the electrical engineer, La< 
cause of military aviation* 
Mr Ladygin* s theoretical co; 
relating to hie apparatus c 


flying apparatus of the type proposed by 
jiygin, could be of certain use to the' * 

nsiderations and general calculations 
ontain no inconsistencies or errors.' 


The Army failed to provide funds and the course of the War prevented him from advancing 
his project., and shortly prior to the Russian Revolution he emigrated to the US, 
where he died in 1923 « 

12 „ "In 1870 , M A Rykachev , a member of 


25Xl[ 


jthe Academy of Sciences and Director of the Central 

Physical Labora tory; conducted experiments on air screws to determine their efficiency 
and in 1888 the scientist, E S Fedorov , published a paper in the 
Proceedings of' the Russian Technological Society. It presented a mathematical analysis 
of the possibilities of using air screws in flying machines. 


13 . 


"An aerial velocipede was proposed 
.a mono cycle supported and propelled 
ZoA\ obtained by pedalling the cycle 

of the Electrotechnical Committee, 


' The craft was 
Power was to be 


Hi: 


in 1897 by I Bykov J 
by means of a helical screw, 
s proposal was presented to the Aviation Division 
ut was rejected o 


14. "In September 1899 , Nikita Mironovich Mitreikin, an artisan from the Moscow district, 
made public his design for an 'Aviation Bicycle 1 . The device consisted of two screws 

inventor claimed he succeeded in lifting the 
machine one arshin /28 inches/ and flying a distance of about 5 sazhens /35 feet /. He 
offered his invention to the Ministry of War and pointed out that the apparatus 'can be 
of great use in military action v as it will be possible to remove wounded quickly , t 
without shaking or rockingw v 

15. "The new century introduced a number j of rotary wing developments in Russia that were 
comparable in scope to those undertaken in other countries. In the general field of 
aeronautical engineering, Russia was j progressive. Its efforts in aerodynamic research 
and unusual configurations were equal, if not superior, to the other European nations. 
However, in aircraft production, * their machines and engines were copies of French, 

UK or US designs u There were a few [outstanding Soviet designers, the most noted being 
Igor Sikorsky . 

It. "In the early years of the 20th Centlury, the leading aeronautical engineer was Nikolai 


Zhukovs klio He came to be known as 


the 'Father of Soviet Aviation* but he was also 
iJoukowski. He is known by the latter name in the 


claimed by Poland -under the name of _____ 

US, especially for his work on the analytical approach to developing Airfoil sections. 
In 1889 , Zhukovskii set up in Russia! the first aerodynamic laboratory as pert of 
Moscow University. In 1902, he added a wind tunnel to the laboratory. 

17 « "On 22 Jan 04, he released a communication 'On the Useful Loa.d Lifted by a Helicopter'. 


He analyzed the main attempts to 
Zhukovskii wrote, 'On the basis 01 


|ve the problem of twin and multi-rotor helicopters. 
U that has gone before, it must be concluded that, 
given the present proportionate weight of the engine, a twin -propeller helicopter 
cannot lift into the air more than a! definite useful load; as concerns multi -propeller 
helicopters, it is clear that with a!n increasing number of propellers they can lift 


any load. Moreover, multi -propeller 


engine weight and the same useful load give lighter weight aircraft with less powerful 


engines than do twin -propeller helicj 


bpters , 


helicopters designed for the same proportionate 


18. "In 1909, Zhukovskii gave a series of lectures on the 'Theoretical Elements of Aviation' 

In 1914, a special course in aeronautics was 


at the Moscow Technical Institute, 
organized. Some of his students became leaders in the field of rotary wing aircraft. 
Three of these were G K Sabinin , V P| 
the helicopter work of Sabinin. Wet| 
evaluation of a rotor in hovering 


chinkin, in 1913 , proposed a coefficient for 
In the early years, several engineers proposed 


concept is recognized In the US as the ■ "Figure ■ of Meri t 


CONFIDENTIAL^ 


WetchinltLn^ and B N Yuriev „ 


Little is known of 


coefficients, all involving thrust, power, and rotor diameter 

19 . "In 1903, Renard in France was first proposing the 'qualite'; T^ whereas 

HP^ x 52 , 

Wetchinkin called his coefficient 'Ojfc&atcha* u*\d it was expressed by T . The 


HP x D 
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"Of the three early stuaem,* only Boris N Yuriev came to be well-known. association 

with helicopter development has been long, and transcended the Czar 1st and Soviet 
regimes . Today h e is looked upon as the patriarch of Soviet helicopter engineering 


’"Yuriev’s helicopter activ 
rotor helicopter design, 
rotary engine vhich drove 
29*5 feet in diameter and 
pitch ’steering propeller 
running take-off . There 1 
weight of the machine was 
Yuriev estimated 50 hp wa 
power plants of this size 


itiec began in 1909* In that year he proposed a coaxial 
In the central part of the fuselage was located a 70 hp Gnome 
two two-bladed rotors of different sizes* The upper rbtor was 
the lover one 9.85 feet. The machine incorporated a variable 
* for directional control. Wheels were provided for a 
were provisions for a parachute in case the engine failed. The 
694 pounds. Late in 1909, a second version vas designed, 
s required for take-off, The unavailability, locally, of 
precluded the possibility of building a machine. 


25X1 


"A 25-30 hp Anzani engine was available at the Mosco w Aviation Club and he designed a 
modern looking helicopter around this power plant. I I is a drawing of the 

configuration^ It consisted of a single tvo-blade lifting rotob and a tail rotor. 

The power plant was installed with its shaft vertical and slightly forward of the 
main rotor shaft. The drawing shows a power plant much larger than the one contemplated 
for use. The tail rotor was powered by means of a belt-drive system. 

"In 1910, Yuriev applied for a patent on his device, A glorification of Soviet heli- 
copter accomplishments in ’Ogohek' magazine, written by YUriev, cites a Patent 
Certificate No 45212, granted him in 1910* Soviet patents of that era had lower t 
numbers, less than 20 thousand. Evidently, he cites a patent application number, A 
check at the New York Public Library's patents from Russia indicates that the pateht 
vas never granted. What is more significant, however, is the fact that Yuri ev appears to 
be the first to develop the modern configuration of a tail rotor helicopter ] | 

"In 1910, Emile Berliner in the US proposed a ‘Gyrocopter* vhich consisted of a single 
;:fting rotor with an antitorque tail rotor. Thrust was varied in the tail rotor by 
va . irg its diameter. He soon abandoned this for the coaxial configuration. As a 
result of his studies, Yuriev presented in 1911 a paper *The Maximum Useful Load Lifted 
by Airplane and ‘Helicopter with Engine of Given Power 1 * 

"With the support of the Ledentsov Society, Yuriev constructed a prototype in 1912 
designed around the Anzani engine, I I 

The rotor diameter was 26.2 feet. Re had devised a pitch change mechanism, but in order 
to save weight it was not incorporated in the- prototype* ^ 

“It appears Yuriev understood the principle of %utorotation applicable to helicopters 
for power-off descent* He writes, ‘The student, Sorokovaovskii , proved that the blades 
of a large rotor revolving in air, with the Motor 1&*, serve as a fully reliaole 
parachute and can even be used to land at an mng^e to the horizon. This vas the 
discovery of the phenomenon of rotor gliding** 

"The prototype as constructed weighed 445 pounds. However, the forward compartment 
for the pilot is not shown in the photograph. The craft was displayed at the Inter- 
national Aeronautical and Automobile Exposition in Moscow in 1912. At that time, be 
distributed a pamphlet, ‘A Short Description of the Yuriev Helicopter*. For his heli- 
copter design, Yuriev vas awarded an Exposition gold medal. 

"The machine vas ground tested and in the course of tests the main rotor drive shaft 
failed. Lack of funds forced Yuriev to discontinue the program. The onset of the first 
World War and the Russian Revolution prevented further development but after the lapse 
of several years Yuriev resumed his position as a leader in helicopter development 
under Soviet rule. This work will'be described.’ later . 

"While residing in Russia, Igor Sikorsky produced two coaxial rotor helicopters. The 
first machine was built in 1908 f “ivben Sikorsky vas a student at Kiev 

Polytechnic Institute* This helicopter included two tvo-blade rotors and vas powered 
by a 12 hp 3-cylinder Anzfeni engine. The upper rotor was 15 feet in diameter and the 
lower one vas 16.5 feet* The rotors turned about ,160 rpm. Tests showed that the engine 
lacked sufficient power to lift the machine*, Jn 1910 a second helicopter was built. 

This version vas powered by a 25 hp Anzani* Bach rotor vas 19 feet in diameter and 
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of^rt k ^f,*Sforfl««S'"" thSr ’T“"“ « *•*"»*■ tbs eariisst record 
. * ilu. 7 Lest ^ a °’9o feet diameter rotor was subjected to a winrj n-r on 

2^ 1 SS5S- to ^STSJ ssssrgsr- 

"In 1906 Gassovskii submitted a proposal Tor a helieooter +n *, . 

pXs™l;.Tc, s ~ as'-ssrs. 

St^tersb^and completed^^S.kr^I^ r ^ J ess " er Works at 

was granted him on the device I ^ L # 4 ™^ r Later ' Hussian patent 21,172 

«T.ne device | __J. A tractor screw was included for propulsion. 

Tbe blades consisted of triangular pieces of 

To rtVl U.J « i .. 


34. 


35 . 




36 . 


TVo multiblade rotors were used. 
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HELICOPTER DEVELOPMENTS rr USSR 

fir f t WOrld VPT the subsequent Revolution in Russia obviated 
helicopter development during this period. The Soviet aircraft i„fl,,ctrv . SQ 

small in comparison with other nations. To the begiSiS of Sl7 the veafof 

^ SSSr 

"In 1918, the Air Force was taken over by the Soviet Republic, In December icjiR +v , 0 

'“ tory ““ reestablished as the Central Aero Hydrodynamic 
ta ( ZAal ) m Moscow. Assisting In the organisation was A N Ihpolev who was 

"sr^i; i to 

u^^1££5^ 1 SiSS2 0 S^ !TS2S*i ^ 

ssrssxrjszsszL s-j“ srrs,, 

in the USSR. The various aviation institutes, which are engineering schools havp 
also produced. aircraft prototypes which originated as design problems Sr students. 

In 1925 helicopter research began in earnest at ZAGI. The director of this w n , ra 

«£ - A^? e ssrssi^ 

2S5SS" 

helicopter engineers at ZAGI were; xapoiev. uxner 


K A Bunkin 
D I Antonov 


I F Bratukhin 
G I Solnsev 
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V P Lapiaov 
I J Nikitin 


B T Masitski 
B J Scherebtsov 


M S Abolduev 
A A Dokutchaev 
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Concurrently another group yas investigating the problems of the autogiro, 

37. "Initial work at ZAGI consisted of rotor conf iguration studies and ground whirl tests. 
The initial test investigated the characteristics of a two-blade cantilever rotor twenty 
feet in diameter incorporating cyclic and collective pitch control. This type of 
control was not new for it dated back to before first World War. The test stand 

was driven by a 120 hp M-2 engine rated at 1250 rpm. The M-2 was the Soviet version 
of the nine cylinder Gnome rotary of French origin. 

38. "That the Soviets were no father ahead in solving helicopter problems than were other 
nations is evidenced by an essay on the state of the art in 1928 written by Izakson 
and Chereraakhin; 

■ 

* » o . all the methods of helicopter rotor action listed, simple in principle, 
are difficult to carry out and require numerous experiments for ultimate 
realization. Similarly the construction of apparatus for automatic slanting, 
alteration of speed, transmission, etc. is so complicated that up to the 
present no reasonable solution of these problems has- been found . 1 

39° "In 1930 the first ZAGI helicopter appeared. It was designated 1-KA /Experimental 
Apparatus/. ThiB one place craft carried a single four -bl ade lifting r otor and two 
25X1 anti torque rotors, one forward and one a ft on the fus elage I The rotor 

had cyclic and collective pitch control ) I The pilot's control was an 

25X1 overhanging stick connected directly to the swashplate . It was reported in 1931 this 
craft, piloted by Professor Cheremukhin flew to an altitude of 328 feet and remained 
in the air for 12 minutes. In August 1932 the helicopter was reported flown to an 
altitude of two thousand feet. In descending the craft went out of control resulting 
in a crash. These early Russian flights were never homologated by the F A I. The 
best contemporary F A I records were 58 feet altitude and an endurance of 10 minutes. 

The characteristics of the 1-EA included the following: | 

Rotor diameter: 36 feet Four Blades 
Engine M-2 rotary 120 hp at 1200 rpm 
Rotor speed: 153 rpm 
Rotor reduction: 7*84 to 1 
Tail rotor reduction: 1200/1350 

This helicopter was under development during the period 1930 to 1934 under the super- 
vision of Izakson. 

4-0, "The ZAGI 3-EA was similar to the 1-EA, The following performance was claimed: 

Maximum speed: 13 mph 
Range: 2 miles 

Maximum altitude flown; 4 00 feet 
Endurance; 10-14- minutes. 

4-1. "Tiie 5-2A was a machine of I P Bratukhin under development during the period 1933-37. 

This craft had a single six. blade lifting rotor. Three of the blades, 39.4 feet in 
diameter, were fully articulated. The other three ware 25.6 feet in diameter and 
featured variable pitch control. The 5 -£A configuration yas similar to the other 
models, the two rotors on the fuselage being retained. The pitch change mechanism in 
the rotor head vms developed by Yuriev, All these early machines displayed poor 
flying qualities. 

Ai 2. "The 11-KA was a convertible type with a lifting rotor and tractor screws. A smaller 
test version of the craft was built in the late 30* c. This was designated J.l-EA-PV. 

The PV added to the model indicated 'propulsive variant*. | A smaller powerplant was 
used. This machine dispensed with the wing and hence became a p.vrodvne configuration 
25X1 I . The engineers associated with this project were D J Save j lev and 

V P Lapisov. The 11-EA-PV was the forerunner of the muchj publicized OMEGA helicopter 
orN/y j | | Design on the OMEGA was initiated in 1939 by I P Bratukhin. The machine 

A I was first flown in 1941 by K J P onomarev . This appeai -3 to be the first successful 
Soviet helicopter. The craft was a lateral rotor helicopter with powcrplants 
mounted outboard on outriggers. The engines were M-ll radials rated at 145 hp each. 

, Design values for the helicopter were 112 mph maximum speed, and 1100 fpm maximum 
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t ° the 2/1(51 Programs there are other designs and projects of interest 
These include the early post Revolution work of Yurievfjthe work ot l<Lov andlsaoco. 


"In 1924 y 

uriev 


is a 


;trations 7 . Several variations are shown. 
Yuriev identified it as the Nernst 


turbine cycle. Pressure was " “ HeSf^gal 


^ 5 . 


w*. CUK 111 

SSBr-SSSSS.SrS.S 1 

“ — »“«■• ««<*• «<• the „«,* ™^ls; " ountea 

« s t*‘ reei ”- »* «««■ 


produced the K 7 ^1^ VZ 1 «■ project. In recent years Ke 

p r oduced the K -17 which is a one place coaxial rotor helicopter mounted on floats 

I The powerolant uas a a,,^ ^ ! T , xxoats 

motorcycle engine of about 17 hp 

small craft 'vertolet' which 


OCY 'll 1 rrru a w uwx XIC-L 

Z0A 'L- I ^ Powerplant was a modified Aubier -Dunne 

The engine was of French design “ 


means 'vertical flyer* 


The Soviets named this 


^60 Vittorio I sac co 4 r one of the world's foremost helicopter pioneers During th* ?n« c 
and early 30 >s he constructed helicopters in France and t!he UK hi l ^ . 20 ? 

25X1 “« • tractor coslaa Propeller ur.it oouoteo i„ the 

7 S r “ or “* 9° f P« in diameter and tha rlyias Ivclght or the mLhlnfJee 

%z>5% :« ta 

known as 'the bum's rush' and he left the USSR tvT^?= Z o . US woul<i be 

the rat. or hi. machine . By 

man J r > '! arS hls . r «sidence has been in Paris where his current achievement 
is the development of a rotorchute with telescoping rotor blades. 

47- -® 16 most recently publicized helicopter has been that of L L Mil I I n, -t 

25X1 a^ e ?.AGr S> The^Mil Z® 8 one . of the engineers who part ic ipatedTn a utogtro de lelopment 
LifLi ^ 13 - hebicopter 18 intended for military use.| The craft has a three blade 
fully articulated rotor incorporating friction dampers. The diameter is 44.5 feet 
T is helicopter was publically displayed in Moscow on Aviation Day, 1951. 

48. "Soviet writers have often made strong claims about Russia! rotorcreft 
remarks are included here: -IX 


Some of their 


Information Bulletin : 'The first flying helicopters were 
deviled in t.ne Soviet Union tV Jj^» 5 riev and his students. Yuriev and Bra+uknin 
have lound the correct forms of. tjws helicopter and have elaborated the 

ho3d r the f rob ? rs ' , wh ^ h hitherto ’‘liave bean faulty and, therefore, unable to 
hold the machine in the air. 1 > 
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1 ln ° 6 ° nek ' B N Yuriev made some sweeping accusations: 'In 1925 

‘ “ ' i S . d • • • copied in the most unscrupulous manner the designs 
of a Russian helicopter developed 15 years before and stole all our 
calculations. Sometime earlier , in The Netherlands a similar lack of 
restraint distinguished one Baumhauer and a year later a Frenchman, by 
the naipe of Oehmxchen. In later years, Sikorsky, Piasecki, Hiller, 

Bristol, Bell and others "appropriated" the former labors of Soviet 
designers „ All that 7 S technology can boast in the fiexd or helicopter 
design I is a lone f Or* ATi n -in 1_ a * 


25X1 In an arti< 

The latter 


~ uyu,- o Ail OlJt 

■*- s a long forgotten stage in our research. * 

| 

le on Soviet 'firsts * the Yuriev helicopter was also included 
was also for a Soviet periodical. 


^9 = 


iB r dOU ^ t * he Soviets deserve recognition for their historical achievement: 
but they were not alone. The ideas of Yuriev on a tail rotor configuration and a 

h!ve S w fl S v 1CO ?u er arS partlcularly noteworthy. None of their rotor theories 
™ ^ h X nations. Western nations as well as the USSR adopted and 

expanded the early work of Cierva 1 

AUTOGIROS 


50 o 


deV ? 1 °f nenC tegan . in the USSR in the ®id-20's with the official interest 
,1 ^ Special Designs section oi ZAGI. This was shortly after the first flights 
Engineers associated with autogiro development were the following: 


by Ciervac 


N I Kamo v 
V A Kuznetsov 
N K Skrzhinski 


M L Mil 
V G Petrunin 
A N Mikhailov 


A P Proskuryakov 
V M Kvashin 
V Bogatyrev 


B 


51 . 


r^ a , tl0 l tests . were carried out durin e 1925-26. It subsequently became’ dormant 
Central ? f .^ eher Priority. During 1929-30 a : design group of the 

Osoaviakhxm produced the USSR's first autogiro. The Osoaviakhirf 
^ ^ l0n society for the promotion of aviation and chemical defense. This 
C t rr1 * 3 Sovlet Y°uth through model building and ; gliding to flying ~ 

Lrtn!. alr(9,4f JrU f t of its activities is to encourage aircraft design and many 
sportplanes ^ere developed under its sponsorship. :* • 

aU "°f iro was designed! by Kamov and Skrzhinski. The prototype was 4, 
designated KASKR -1 and named 'Red Engineer'. The four bladed ; autogiro was built * 
iroiuid sn Avro fuselage with a lie hp Rhone rotary engine. The craft resembled 
■ '.-' porary UK machines. The KASKR -1 i accomplished several brief take-offs but it 
' L< ‘k iai ^ d _ lna ^ ginal Performance, ^ultimately crashed. The machine w as redesigne d 


' ^ ** crasnea. Tne ioacnwe \n 

25X1 as RAb! ® -2 v f th a larger engine, a Phone Titan static radial of 2&0 hp 

Burin# 11^0 sati nfart.nr'v f 1 1 ctVi+d j 1 . > , . 1 * 


ing 1, 30 satisfactory flights were made and this machine became the first to 
demonstrate the autogiro to the USSR. The take-off distance was comparatively 
i? 1 * 1 ' ' maxllnum speed was 63 mph and the maximum altitude flown was 1500 feet 
flights in this machine were discontinued in 1931. 


T 


jty 


52. 


About a year later 


lb 


"Toward the end of 1930 ZAG I reactivate d its autogiro program. 

25X1 c h lQ 2 TTT w^fh 6 ^ appear * d I ~ J 11118 -two Place craft resembled the Cierra 

^OAlc -19 III wtth a four olade rotor, fixed wing, and aerodynamic rotor starter. The 

! bon e ? b Lf efleCting the P ro Peller slipstream against the tail. The 


- a, 50. 0.U to U, Til 

<^-EA used a 230 hp Titan engine and had the following characteristics: 


Rotor diameter : 39.5 feet 

Gross weight: 2130 lbs 
Useful load: 520 lbs 
Endurance: 1 hour, 45 min utes 


The rotor blades were conventional consisting of a steel spar, wood ribs and a 


fabric cover . 
logging about 
propeller wo* 


» — wwv.^. y nvuu l lUh tUlU fcL 

The n» 'rhine was flown during 1931 and 1932 making a total of 48 flights 
•ae f 2 Hdws^ flylnS time ” Performance of this machine with a speed 


* 


Maximum speed: 1 O 0 mph 
Ceiling: |ll ,000 feet 
Take-off distance: 165-200 
5 NFIDENT.TA 


. .Jji&imum speed without losing altitude 34.2 mph 


to climb ^ 




x*anaxng run ap 

[ 

T 


10,000 feet: 
■oximat 

25X1 


26 minute: 
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cSttf *° “* "ff . «M5r- PTOP.wa.aa group .bic Wed 4. ° 

53 «■ In early 193 ^ the Special Designs Section engineered the A-4 which was built bv th^ 

oeyi ^ “* n. SSe Sit ^ I ^ I 

25X1 ^ ? f ce machlne TOS intended for liaison and reconnaissance duti Js in the 

iB: 

built f0r the Red Arm ^ r served through .1934.. Its characteristics: 

Rotor diameter: 42*6 feet 
Solidity: <,097 | 

Wing Span: 22 feet 
Wing area: 66 „ 5 square feet 
Weight empty: 2343 lbs 
Gross weight: 3000 lbs 
Blade, weight: 92 lbs 
Blade pitch setting: 2.5 degrees 
Stops flap: 25 degrees; droop: 

Blade airfoil Gottingen 429 


'iit. 


55. 


7 degrees; lag: 1 degree half amplitude 


Poverplant: 300 bp at 1800 rpm M - 26 | radial 
Propeller thrust axis tilt: 4,5 degrees downward 
Maximum speed at S L: 106 mph 
Minimum speed: 25 mph 
Clhnjb to 3220. feet: 6 minutes j 

Rate of descent: 18 fps at 31 mph 
Takeoff Run: 120 feet in lcTfps wind 
Landing. run: 35 feet 

Taheoff speed: mph at 110 rotor rpm 

Time to turn 360 degrees: 15 seconds. 

Maximum L/L: 6 at 2.5 degrees angle of attack. 


i 


4 


M 


25X1 


autogiro was designed for Army liai son work in 1932 by V A Kuznetsov. 


to 

^ ^ w • TllG 

This two place machine featured a three 


56. 

25X1 

57 . 


"The A -6 

prototype appeared in May 1933 f 

,iade foiding rotor and folding 1 wings. A j me chanical atarter"and"rotor^hrake wrT'also 

was 3 6 feet^d the soli^ P °^r d ^ a 110 hp radial engine. The rotor diameter 

was 3 d feet und the solidity . 085 . The gross weight was 1790 lbs and it welched 12^0 

S 8 P ! rP ° rE ^° e was top speed was 84 mph aid the minimum IpeSwas 

thi^^chice. t&k0 ’ 0ff rUn WaS 214 fSet ‘ Eresumbly Jump take-off was not a feature of 

^’The A -7 series autogiros were designed by N I Kamov. The A-7 /Figure 2s7 mE * ^ 
place machine with a three blade rotor and tric^lTlandlng gear. The M^^owsrnZt 

budlb Gnome -Rhone radial rated 46 0 hp at 2000 rpm. The normal gross weight 
. ~ s tbe UBefu l load was 1340 lbs. The horizontal spedd range was 25-137 

pmw ? 110 c r5 in Red servlce and ■was used in the Tlen-Shan area for 5 

exploring and forest patrol. It was perhaps the first rotorcraft used in war The A-7 

d^rinc P iQ^R d *2 8 e ^7 ed in the Private war in Mongolia between the USSR and Japan" 

d ring 1938 ana 1939. The A-7- 3 a was an improved version. The rear cockpit carried 

“• 6t “T “““ the •***£%££? 

wae a 100 hp ra dial engine. The maximum speed of. the A-8 was 94 mph. P 

"Tfre ZAG 

in 1937 


I 


_ tw- , was a high powered machine designed by Skrzhinski and built 

n - The gyro was a one place direct control type with a 670 hp Hussion Wright 

Cyclone radial -engine . The speed range was reported to be 25-192 mph The takeoff run 
mb Qz the landing run about 3 0 feet. The ceiling is 2 3 So feef S? A 1 2 

a at 4 em Pt to produce & fighter autogiro, toe stubby ‘fuSlage is 

Qeed Spanish Revolution, •’hese L tSta^rr 

modelled from the US Gee Bee racers of t he early ^Q r s.. 
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55. 


6 o„ 
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6i, 
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t. '£**'£*$ SwSfe IV w??* ■ y3te " - «» *-«■ ». 
“* of «• «i« rSS ST.2ilS; y “?2i n s „ ? e 

SSrti” srx: sr? oS.vsss -““‘r' poor ~~ it * ««• «» 

the helicopter vas becoming a practical interested m the problem. By 1938 

way to the experience vithThe autogiro Bv the >J^' S COUdd be attributed in no small 
lost out to the helicopter. V/ith tor^rent DG °f W ° rld War 11 the autogiro 

planes the autogiro may return in a slightly different fbrm? ellders and invert i- 

voiuntary ^ is a 

One was the design of V I Biryulin the n+ha^ VGle chosen fo ~ development. 

Kaupfer of Moscow J | Thi a rt(lR ^ >,„* S ™° 1 ® nsk ' was designed by M A 

5 =t?r. The one place craft ifL n 0 tte al ^ r ° t0r ab ° Ut 19 feet in 

started by a cable and drum at the rotor S TheTabF^FT ^ Jeep ' rotor is 

the glider starts the rotor. “ cable as staked to the ground, towing 

COIJVERTI PIANES 

antedating the Wright Brothers hy many years S hi successful airplane 

£ -r-rris Sf“i F r “ r 

hI ewln " £ £*L5SL* «. S&TFZFSr* 


encouraged hi„ to pehtlon the eo^Jt TJuSS^IuS “»?• 

lr - e proposal was rejected and no full scale tests vS£ ever wde Prototype. 

• he e iiftii^ Irlttl S Lit S tL f * C t llj rt iplan ® Was P r °P°sed by Grokhovskii in lfloi . 
direction^ The wing co^sis^ef of ttn ! Propellers . These turng dlF oppos ite 

the airframe. Propulsion was to be 'by meansTfTn electri*! Pl& ^ S attached t0 

submitted to a government officii, one Kouanko, ,*£ awSed^t !’ 0 ^' 1 ““ 

sLteore^rrSSZrnSSgS)'' 'kSSS i { — - *» «“ “““1 » 

ocv . work of Maxim and ^angley, in OctoberTfio^ v, nov ^ 1 ^ had been familiar with the 

25X1 his machine to tne-Min- -r- ~.-p n™ r ® submitted drawings and calculations for 

consisted of tvo ^ ^ 

were made of steel and set n f « <,i 4 rrVs 4 - •» _ oni zontELl plQ.ne 


61 . 


63. 


64 


were made of steel and set a sl M teh Z ^ f * horizontal P^e. 1 The blades 

inclined circumferential tents set S an a^lTSith Surrounding the rotors were 

area of each tent was 1080 s^e feet SfLSLSr b0r \ 20ntal - surface 

tubes covered with wire tif»+ t n ^ * * “® ^nticulor fuselage consisted of steel 

324 souare feet in area OFo four strnW^ fuselage was a lifting surface 

power.. Each engine was “rated l 8 .fi 'hp at Were inter ‘ ded for 

oil tanks were centrally located and ? of sufficient ™™ ™f igb<id 217 lbs each. Fuel and 
weight of the proposed mchine was 1320 lb/* ? y ° r tw ° hour ’ s flight. The 

slightly changing the incidence of the tents control was to be achieved by 

53?g\s Sn^nr- ■ -d- “ —lid, bo 


25x1 rss*^ ff” “~*i .rs^LTpiS: 


o , Sino 1 "fr“e‘ {JTS^S^S SEE f"" KF ' 

1300 lbs. K. Ministry o f, r^ t ““ °* «K craft uas 

August 1909 the craft was*partly coISete COnsbrdction <* a prototype. By 

engine. The transmission included a P fJywheel with fr^ct^ b: ' 1 a + 2 ,° nP KOtt vate r-cooled 
A centrifugal propeller wa- l ^ with friction clutch and a gear drive. 

The a lloted tiL for construction -/as ^ l0pment of the Prototype was slow. 

Antonov n to examine The macMne and ° ’ ■.?* Ministr ^ instructed Capt 

more months time but the Ministry x + Z e ^° lt ' i Tatarin 9 v pleac/erd for eight 

CoTlDENTT y g WaS technically impractical.- 
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"•Tatartnov decided to conti™.- hi -, tors without official csoictance and toaau 
s ,. V or.-' sarrortei'J . :•* cs-a.v9-.i-: -.-J his luuOJV.tvy soac.; to tue erv.i. e. r 

■-or,a-; V axi. luck of money r averted hl.a fro:. cc:. P lcti=j his machine . * *** 

ho.m>d ov the -.ollcw r ,-e.v.- for fail Jo. to c-ustify the hopes in hi,-.. 

Of his dar< duyV, V ::ov 19, Tat-rir.ov wont into action. So act fere to bis 

1 ibOTMtOT '■ And r * *, t r O VO ‘1 “l Li C *" i 3 n" * 

. , » ,• t, .'**.^voi t ov a Ir^or^r in the blast- furnace 

blether ^«r e !^ p :r:a±n,-: o*i^r3s5«tr“5e proposed * m**™ *™*i*ti^ 

v^ueV .»* j i »» r-ution _ 

Ir.clvded^t.h^ universal n-a of thl unrequited inventoi . k.1 *I& for .uncial a ad 

was eani:-d. 

-he e«li«t corwertipU- i-v-i. r. «,vi # r t to Soviet proposal ^ v 

Droovebev. The craft vis disci isod in Soviet patent .w. Xjtfi tHe 

con fu t a tion featured a tiltabl- vi*. en -^o and rotor sy*« .^’.S 
rudders -ere mounted on the upper «r ace o. .evU « th re - P centre! 

elevators were located on the vint aft end. fWuc 4 o. vhe 
system vith the wings vertical. 

-**"* -rffiSS/KTS ^u V' mmUg r t2”<K“ * 

KS S^SfUffiS ‘ *• 

SS. ^2 * ^ •» « »•» 

through it* 

This 
tvo 


TO. 


71 • 


vis-mc low-, aatii had :-.iV Active con'hirti plane project, the ii-2A ■ 

machine used the same rotor oyster, nr- the oladcs 

rr tor di^nr e of s io * P ***. 

had a diamever of r .* * h-* ^otor * xrnvd V " rp^s. A 

^SH^Snt^vtrs^^^iU 0 This b^Tth* H-3A-PV HeUmpter. The 
propulsive screws were retained out the vir.f was oaitUd. 

^ ^ t * « r Mcortf r !»*v t>“ cinsca'd as a convert iplione oy virtue of 

evidenced by the report 01 the vide * 1 *- n 
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